SUMMARY: The aim of this study was to assess the impact of patellectomy on the service career of soldiers. Information on 184 individuals on whom patellectomy was performed between 1981 and 1986, was retrieved from computer records. The criterion for success of the operation was the recovery to a fully fit category.
Introduction
Patellectomy is an operation that has vacillated in and out of fashion over the years. It was performed by Putz(l) in 1860 for habitual dislocation of the patella and at the turn of the century patellectomy was used in the management of chronic arthritis, osteomyelitis of the patella, chondromalacia patellae and fractures.
There has been a divergence of opinion in the literature on the role of patellectomy in the management of such conditions and especially in chondromalacia patellae. In 1978 Bentley(2) strongly supported patellectomy in the management of chondromalacia patellae. He compared the results of patellectomy with patellar tendon transfer, shaving of the patella and cartilage excision and drilling of the subchondral bone. He had good results, 82% of the 34 patients who had primary patellectomies achieved satisfactory results and 62% of cases who had patellectomy after a previous operation had a satisfactory result. This compared to only 25% satisfactory results for patella shaving and overall 60% satisfactory results for patella tendon transfer.
A leading editorial on chondromalcia patellae in the British Medical Journal in 1981(3) stated: 'the knee tolerates repeated surgical insults badly and there may be something to be said for moving straight from conservative treatment to excision of the patella, but only after careful, critical and prolonged observation of the patient' .
Knee pain is a common complaint in Army personnel. Wilson(4) in 1983 recorded prospectively the incidence of patellofemoral pain in a Junior Infantry Unit and found that 18% presented with symptoms. In the late 1970s and early 1980s, chondromalacia patellae was the common diagnosis for pain related to the patella. The anterior knee pain syndrome had not been fully evaluated. Many operations for the treatment of chondromalacia patellae were attempted and patellectomy was often the final outcome. As the years passed a general impression developed that patellectomy in the management of chondromalacia patellae was not a successful operation in terms of recovery to full fitness.
The aim of this study was to review, statistically, the outcome of Service personnel who underwent patellectomy between January 1981 and December 1986 and to answer the question "is patellectomy compatible with an Army career?"
No attempt has been made to review these patients clinically.
Methods
Information The principal diagnosis is as defined by the Manual of the International Classification of Diseases. Three broad groups were defined:-chondromalcia patellae, osteoarthritis and patellar fractures. There were no cases where patellectomy was performed for recurrent dislocation of the patella.
Most of the authors who have reviewed the results of patellectomy base their assessment on a variety of criteria such as: recurrence of pain, giving way, range of movement, effusions, extensor lag, quadriceps strength tests etc. An example of such an assessment was described by Bentley in 1970 (5) . For the purposes ofthis study we defined two outcome groups, those that regained a fully fit category and those that did not.
Fitness categories in the Army are based upon the PULHHEEMS classification as laid down in the PULHHEEMS Administrative Pamphlet. Fully fit is classified as forward everywhere -FE which implies employable at full combatant duties in any area in any part of the world. If the category was not FE then, for the purposes of the study, they were classified as unfit.
The FE category demands a fitness requirement as laid down in the Army Training Directive consisting of a run wearing boots, the first 1.5 miles run as a squad in 15 minutes and the second 1.5 miles run in the individual best time within a limit set by age and sex (eg <29 years -11.5 minutes for men).
It is a reasonable assumption that if following a patellectomy a patient can pass this fitness test, then the operation can be considered as successful.
The medical categories of personnel who left for nonmedical reasons were those which were attained at the time of leaving the Service. Personnel who were medically discharged from the Service due to their disability are obviously included in the unfit category.
The distribution of cases between the three diagnostic groups was examined over the study period and associations between diagnostic category and service outcome were assessed using the chi-squared test. Average age at operation and the time between operation and discharge were compared between diagnostic groups and outcome groups using analysis of variance (ANOV A) techniques and the distributionfree Kruskal-Wallis test. Homogeneity of variance was assessed by the Bartlett and Cochran C tests and normality of the data by examination of standardised coefficients of skewness and kurtosis. Significance levels, p, of <0.05 were considered to indicate statistically significant results.
Results
One hundred and eighty four patellectomies were performed on 184 individuals between 1981 and 1986. The number of operations performed each year declined over the study period with only 11 performed in 1986 ( Table 1) .
As the distribution of cases between the three diagnostic groups was broadly similar in each year of the 77 study period, it is reasonable to make comparisons between these categories in terms of fitness status and service outcome and also duration from operation to exit for those no longer serving. Thus the study clearly shows that whilst more than half (54 %) of the patellar fracture group regained full fitness, the large majority of the chondromalacia patellae and osteoarthritis groups remained unfit ( Table 2 ). The chi-squared test of p = 0.003 is highly significant. There was however, no significant difference between the diagnostic groups in terms of service outcome (Table 3 , chi-squared test p = 0.5). A 2-way analysis of variance of the age at operation by diagnosis and service outcome (Table 4 ) highlights significant differences between the outcome groups with the mean age being significantly lower in the medical discharge group. Those that received a medical discharge left sooner after the operation than those who left for non-medical reasons ( Table 5 ). The reasons for leaving the Service were identified from the exit codes as laid down in Queen's Regulations. A wide variety of reasons Was found with no particular one dominating (Table 6) , however, if one adds the premature voluntary release group with those that left after giving appropriate notice, it suggests that half left due to dissatisfaction with their potential prospects in the Army.
The patellar fracture group included 14 acute fractures and 10 cases in which patellectomy was performed late. There were 10 females in the study: one (who had chondromalacia patellae) was medically discharged and one achieved full fitness. All 4 in the serving group had chondromalacia patellae and in the exist group 4 had chondromalacia patellae and one os teoarthri tis.
Discussion
Inevitably some assumptions have been made during this study. The disease index code is a potential source of error, not in relation to the patellar fracture group but in the distinction between chondromalacia patellae and osteoarthritis. Below the age of 30 years, the difference between the two is probably irrelevant and perhaps both Table 3 Association between principal diagnosis and outcome group No significant association p = 0.13, chi-squared test. Another source of error is in the exit group, in that some of the personnel may have achieved a good result after they left the Service. However as nearly half of the group left of their own accord, it suggests that their , recovery was not full and they left because their Army career had been jeopardized. It has become clear that the anterior knee pain syndrome is a distinct entity and the number of true cases of chondromalacia patellae with definitive articular cartilage changes is small. It is likely that many of those cases labelled chondromalacia patellae in the early 1980s, were in fact, sufferent from anterior knee pain and patellectomy would now be considered as inappropriate treatment. The review article on • patellectomy by KelIy and InsalI(6) in 1986 clearly highlights this point. Though they considered their results as fair they conclude: "the patelIa should not be removed indiscriminately for the treatment of anterior 79 knee pain since alternative management can usually be found". This study demonstrates that patelIectomy in the management of patellar related pain is not compatible with an Army career. In cases of patellar fracture the outlook is more promising.
